Small animal models of cardiovascular disease: tools for the study of the roles of metabolic syndrome, dyslipidemia, and atherosclerosis.
Cardiovascular disease, the leading cause of death in much of the modern world, is the common symptomatic end stage of a number of distinct diseases and, therefore, is multifactorial and polygenetic in character. The two major underlying causes are disorders of lipid metabolism and metabolic syndrome. The ability to develop preventative and ameliorative treatments will depend on animal models that mimic human disease processes. The focus of this review is to identify suitable animal models and insights into cardiovascular disease achieved to date using such models. The ideal animal model of cardiovascular disease will mimic the human subject metabolically and pathophysiologically, will be large enough to permit physiological and metabolic studies, and will develop end-stage disease comparable to those in humans. Given the complex multifactorial nature of cardiovascular disease, no one species will be suitable for all studies. Potential larger animal models are problematic due to cost, ethical considerations, or poor pathophysiological comparability to humans. Rabbits require high-cholesterol diets to develop cardiovascular disease, and there are no rabbit models of metabolic syndrome. Spontaneous mutations in rats provide several complementary models of obesity, hyperlipidemia, insulin resistance, and type 2 diabetes, one of which spontaneously develops cardiovascular disease and ischemic lesions. The mouse, like normal rats, is characteristically resistant to cardiovascular disease, although genetically altered strains respond to cholesterol feeding with atherosclerosis, but not with end-stage ischemic lesions. The most useful and valid species/strains for the study of cardiovascular disease appear to be small rodents, rats, and mice. This fragmented field would benefit from a consensus on well-characterized appropriate models for the study of different aspects of cardiovascular disease and a renewed emphasis on the biology of underlying diseases.